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[Abstract] Objective: To investigate the correlation between maternal glucose and lipid metabolism indicators, triglyceride-glucose
(TyG) index, and macrosomia in gestational diabetes mellitus (GDM) during the second and third trimesters of pregnancy. Methods:
Based on a GDM cohort, pregnant women who underwent cesarean section delivery at the Nanjing Maternity and Child Health Hospital
from January to August 2022 were selected according to strict inclusion and exclusion criteria. Participants were divided into three
groups based on GDM status and newborn birth weight: normal control group (NC, n=23) , GDM non-macrosomia group (GDM-N, n=
23), and GDM macrosomia group (GDM-M, n=23). General information and glucose and lipid metabolism indicators from the second
and third trimesters were collected for all three groups. The TyG index and the homeostasis model assessment of insulin resistance
(HOMA-IR) were calculated. Spearman correlation analysis and linear regression models were used to analyze the correlation between
maternal indicators in the second and third trimesters and GDM macrosomia. Results: In the second trimester, the GDM-M group

showed elevated levels of fasting plasma glucose (FPG) , glycated hemoglobin (HbAlc) , and TyG index, while direct bilirubin (DBIL)
[(BEWA] R E AR (2022YFC2703500) ; [ 5% A 28R 5642 (82371697 1T 75 8 BRI AW B IR AR J2 i A= BA

FIF P FFTBOR A (TC2021B024) 5 5 M T 45 %) = 5 H 1 S 46 =5 (CM20240013)
JE{E1E# (Corresponding author) , E-mail: jesse_1982@163.com (ORCID: 0000-0001-8728-9158)



FA5 L1

* 42 - Mo BE R K % 2 kR 202541 H

and creatinine (Cr) levels were decreased. The 1 h and 2 h postprandial glucose levels were higher than the NC group but lower than
the GDM-N group (P < 0.05). In the third trimester, C-peptide (CP) , triglycerides (TG) , HbAlc, and TyG index were increased, and
alanine aminotransferase (CALT) was higher than the NC group but lower than the GDM-N group (P < 0.05). Spearman correlation
analysis indicated that neonatal birth weight was positively correlated with maternal FPG and HbAlc in the second trimester, and with
CP, HbAlc, TG, and TyG in the third trimester (P < 0.05). Negative correlations were observed with DBIL and Cr in the second
trimester (P < 0.05). Multiple linear regression analysis revealed that maternal FPG, HbAlc, and DBIL in the second trimester, and
HbAlc, TG, and TyG index in the third trimester were significant factors influencing macrosomia (P < 0.05). Conclusion: Maternal
glucose and lipid metabolism indicators and TyG index in the second and third trimesters are closely associated with the occurrence of
macrosomia in GDM. HbAlc, FPG, TG, and TyG can serve as important monitoring and assessment indicators for the occurrence of
macrosomia in GDM pregnancies.
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Pregnant women undergoing routine prenatal check-ups
at Nanjing Women and Children’s Healthcare Hospital (n=300)

!

Screening for GDM with a 75 g OGTT test at 24-28
weeks of gestation

l

NC group(n=243) |

| GDM group(n=57) |

A4

Exclusions(n=231):
* Advanced maternal age (n=38)

| Follow-up to dilivery |

* Assisted reproductive technology conception(n=35)

*Hypertensive disorders of pregnancy (n=27)
*Thyroid dysfunction(n=21)
> *Preterm birth(n=10)

*Fetal growth restriction(n=8)

*Intrahepatic cholestasis of pregnancy (n=15)
*Spontaneous labor(n=60)

*Missing clinical data(n=17)

. I

.

Non-GDM diagnosis with appropriate
birth weight for gestational age

GDM diagnosis with appropriate birth
weight for gestational age

GDM diagnosis with birth weight=
4000 g

NC group(n=23)

| GDM-M group(n=22) |

| GDM-M group(n=23)
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Figure 1 Flow chart of inclusion of subjects

IA% (1 hour plasma glucose, Th PG) 2 h Ifilf# (2 hour
plasma glucose, 2h PG) « §# {4 Ifil ZI. & 1 (hemoglobin
Alc, HbAle) « N & B2 2 2 #% # 1 (alanine amino-
transferase, ALT) « K '] 4 2 R 2 24 7 7 i (aspartate
aminotransferase, AST) \ FL#lHZ1. & (direct bilirubin,
DBIL) . LB Ccreatinine, Cr) « JR % (urea, UREA) | j&
JHTE B Ctotal cholesterol, TC) « H i = (triglyceride,
TG)\TyG.

A A AR bR T4 36~41 A B S IR S,
F& JE & % Ginsulin, INS) | C Ik (C - peptide, CP) .
HbAlc. FPG. AST. ALT. DBIL. UREA. Cr. TC. TG.
TyG-
122 #tHAX

(D14 FE 45 %0 (body mass index, BMD) ={A& 5 (kg)/
BE(m)% @TyG=Ln[TG(mg/dL)x FPG(mg/dL)/2].
B 5 FARPLE H (HOMA-IR)=FPG (mmol/L)x INS
(mU/1.)/22.5.
1.2.3 GDM % ¥iir
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Table 1 Comparison of clinical parameters between the three groups
Variable NC(n=23) GDM-N(n=23) GDM-M(n=23) P

Age(years,x £5) 31.17 £2.04 3191 £2.17 30.22 £3.25 0.084
Pre-pregnancy BMI(kg/m’, % + s) 21.45 +2.04 2240 +2.34 23.20+3.19 0.075
BMI at delivery (kg/m*, x £ s) 26.89 +2.90 27.27 +£2.59 28.37 +7.53 0.570
Gestational age[ weeks, M(Pxs, Prs) ] 39.07(38.86,39.25) 39.00(38.86,39.14) 40.00(39.43,40.32)™" <0.001
Gravidity (x £ s) 2.13+0.92 2.09 +0.95 1.78 £ 0.90 0.385
Parity[n(%) ] 0.002

Primipara 9(39.13) 11(47.83)" 20(86.96)™"

Multipara 14(60.87) 12(52.17)" 3(13.04)
Neonatal sex[n(%) ] 0.124

Male 8(34.78) 14(60.87) 14(60.87)

Female 15(65.22) 9(39.13) 9(39.13)

Neonatal birth weight (g, % + 5) 3306.09 +261.23

3398.70 +289.71 4236.36 + 256.73"" <0.001

Compared with the NC group, "P < 0.05; compared with the GDM-N group, “P < 0.05.

-+, DBIL #1 Cr K FFE4K, 1 h PG.2 h PG & T
NC 41, & F GDM-N4, Z 5B il %= L (P <
0.05); HoARFabr b = R LGt = X (P> 0.05).
ZA 15 31 GDM-M 20 () CP. HbAlc\ TG Fl TyG $i& $ Tt
B ALT = T NC 4L, K T GDM-N 41, 2 7 H i it
BN (P<0.05); HAERIIWEZER LSRR L
(P>0.05,%2).
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Table 2 Comparison of biochemical indexes between the second and third trimesters
Variable NC(n=23) GDM-N(n=23) GDM-M (n=23) P
Second trimester
FPG(mmol/L,x + 5) 4.48 +0.30 5.00 + 0.50° 5.30 £0.85 <0.001
1 h PG(mmol/L,x +s5) 7.27 +1.35 10.11 £ 1.76° 8.84 +1.48" <0.001
2 h PGLmmol/L, M(Pss, P>5) ] 6.46(5.88,7.31) 8.96(7.51,10.08)" 8.50(7.23,8.63)" <0.001
HbA1c(%;x £5) 4.93 +0.22 5.16 £0.25 5.20 £ 0.34° 0.005
ASTLU/L, M(Pss, P>5) ] 17.75(14.48,20.58) 17.40(16.18,23.60) 18.85(18.00,20.68) 0.939
ALT[U/L, M(Pss, P+5) ] 12.95(9.00 20.15) 17.95(17.95,24.63) 17.60(13.50,23.68) 0.213
DBIL[ wmol/L, M(Pss, Ps) ] 2.15(1.52,2.53) 1.52(2.15,2.53) 1.35(1.46,1.84)" 0.005
UREA (mmol/L,x £ ) 3.06 £0.77 3.26 £0.77 2.95 £ 0.50 0.310
Cr[ wmol/L, M(Pss, Ps) ] 39.15(35.53,43.28) 36.85(35.38,41.70) 33.75(31.65,37.58) ** 0.027
TC(mmol/L,x + 5) 6.12 +1.02 6.26 = 0.85 5.68 = 0.93 0.105
TG (mmol/L, % + s) 2.04 +£0.70 240 +0.73 2.39 +£0.87 0.223
TyG(x £5) 1.47 £0.35 1.74 £ 0.33" 1.77 £0.37 0.011
Third trimester
INS[ wU/mL, M(Pss, P5) ] 7.09(4.71,12.25) 7.74(3.61,9.40) 7.78(3.63,19.94) 0.452
CP(ng/mL) 1.93 £ 0.80 1.92+0.71 2.49 £0.99 0.037
HbAlc[ %, M(Pss, Prs) ] 4.95(4.83,5.00) 4.94(4.78,5.15) 5.1004.95,5.20)" 0.018
FPGLmmol/L, M(Pss, P35) ] 3.89(3.64,4.14) 4.01(3.68,4.33) 3.84(3.39,4.89) 0.645
ASTLU/L, M(Pas, P+5) ] 21.80(20.13,22.60) 23.55(21.60,37.10) 20.80(18.25,24.10) 0.339
ALTLU/L, M(Pas, P+5) ] 6.75(9.50, 12.38) 12.05(7.88,21.15)" 7.80(6.33,9.75)" 0.014
DBIL(pmol/L, x + s) 4.14 + 1.56 4.59+1.94 3.54 +1.22° 0.091
UREA (mmol/L,x £ s) 3.16 £ 0.77 3.53 +0.68 3.49 +0.68 0.159
Cr(umol/L,x £ ) 44.07 +5.31 4417 +£5.63 42.68 +7.04 0.649
TC(mmol/L,x £ s) 645+ 1.17 6.85 +0.89 632+ 1.41 0.288
TG (mmol/L, % + s) 2.92 +0.88 333 +1.01 4.27 170 0.002
TyG(x ) 1.83 +0.35 2.07 £0.31 2.34 +0.40™ <0.001
HOMA-IRLM(Pss, P15)] 1.48(0.82,2.40) 1.60(0.85,2.35) 1.80(1.33,3.20) 0.281

Compared with the NC group, P < 0.05; compared with the GDM-N group, “P < 0.05.

ACESH A LA R HAE LS R ARG, 45 B R
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IEAHZR. X 5—TghN 17 711 F1 5 Meta 53 HT
TR —E, A, A AR R IZ 1 h PG AN
2 h PGB AE L AERE M. Z4E RS Wei
S R PG IR GDM BEE 1 h PG A2 h PG 5
AR L AR AN AE B A D — B

ARG LAEK T, LTG FTC AR 5
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Table 3  Correlation between maternal biochemical

indexes and neonatal birth weight

Variable r P
Second trimester
FPG (mmol/L) 0.308 0.011
1 h PG(mmol/L.) 0.149 0.323
2 h PG(mmol/L) 0.195 0.188
HbA1c(%) 0.311 0.014
DBIL(wmol/L) -0.257 0.038
Cr(pmol/L) -0.267 0.031
e 0.103 0411
Third trimester
CP(ng/mL) 0.293 0.015
HbAlc(%) 0.335 0.007
ALT(U/LD -0.046 0.708
TG (mmol/L.) 0.240 0.049
TyG 0.317 0.008

x4 FEIILHERESSFRENERS TEEREAD R
Table 4 Multiple linear regression analysis of neonatal
birth weight and maternal biochemical indexes
Model 1 Model 2
B p B P

Variable

Second trimester
FPG (mmol/L) 0.348  0.003 0.271  0.009
1 h PG(mmol/L) 0.158 0.295 0.188 0.126
2 h PG(mmol/L) 0.159  0.285 0.138  0.252

Hb1Ac(%) 0.343  0.006 0.319  0.003
DBIL(pmol/L) -0.293  0.017 -0.217  0.045
Cr(pmol/L) -0.229  0.064 -0.175  0.118
TyG 0.120  0.337 0.172  0.115
Third trimester
CP(ng/mL) 0.347  0.003 0.270  0.100
HbA1c(%) 0.372  0.002 0.319  0.003
ALT(U/L) -0.030  0.804 0.004 0971
TG (mmol/L) 0.267  0.026 0.289  0.006
TyG 0.340  0.004 0.341 0.001

Model 1: Unadjusted variables. Model 2: Adjusted for gestational

age and parity.
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